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DESCRIPTION 



HALF-DUPLEX COMMUNICATION CONTROL METHOD 



Technical Field 

This invention relates to a control method of half-duplex 
communication in one-to-one correspondence using a cable, and 
relates to a communication control method for preventing both 
two devices from starting sending simultaneously. 

Background Art 

An operation of devices for conducting conventional 
half-duplex communication will be described below. 

The device outputs a sending request signal at the time 
of starting sending and when the sending request signal is 
outputted, the sending request signal is inputted to a sending 
permission signal of the self device, so that it is decided 
that sending can be performed, and data sending is started at 
once. 

However, in the operation described above, two devices 
run asynchronously, so that sending may be started 
simultaneously from both of the devices . In this case, a carrier 
detection signal is inputted to both of the two devices after 
starting the sending, and at this time, either device suspends 
the sending by setting of a priority preset. 



1 



The device, which suspends the sending, releases the 
sending request signal and receives data sent from the opponent 
device and after the completion of the receiving, the device 
again outputs a sending request signal and resumes the sending. 

The device, which wants to start sending, outputs a sending 
request signal , and its signal is inputted as a receiving-request 
signal of the opponent device. 

When the receiving request signal is inputted, a device 
of the receiving side outputs a receivable signal since receiving 
can be performed unless the device of the receiving side is 
in sending, and its signal is inputted as a sending permission 
signal of a device of the sending side. 

The device of the sending side starts sending of data 
after the sending permission signal is inputted, so that the 
two devices can be prevented from starting sending 
simultaneously by stopping an output of the receivable signal 
even when the sending request signals are outputted from two 
ways . 

Also, as another conventional example, as shown in 
JP-A-60-41844 as one example, there is an example of making 
an error determination when a receivable signal (permission 
signal) is not inputted within a predetermined time after a 
sending request signal (channel acquisition request signal) 
is outputted from a self device. 

In the conventional half-duplex communication control 
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method, as small as two control signal lines necessary inside 
a cable will suffice, but a sending request signal output is 
used as a sending permission signal input of the self device, 
so that there was a problem that when sending request signals 
are simultaneously outputted from the two devices, it may be 
decided that both the two devices are capable of sending and 
sending may be started simultaneously from the two devices. 

Also, as an operation at the time of sending simultaneously 
from the two devices, setting of "sending continuation" is 
previously made in one device and setting of" sending suspension" 
is made in the other device and thereby at the time of simultaneous 
sending, sending from the device in which the setting of "sending 
continuation" is made can be performed, but there was a problem 
that a setting mistake of the case of setting "sending 
suspension" or the case of setting "sending continuation" in 
both the devices cannot be detected. 

Also, in the case of another conventional example 
described above, sending is started after the device of the 
sending side checks a signal as to whether the opponent device 
is receivable, so that sending is not started simultaneously 
from the two devices, but there were problems that since it 
is necessary to use four signal lines inside a cable as a control 
signal, the cable thickens and wiring of the cable becomes worse 
or a price of the cable increases. 

Further, there were problems that since a control signal 
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line is monitored by H/W, a complicated circuit for monitoring 
becomes necessary and a size of a communication device becomes 
large or a price of the communication device increases. 

Therefore, this invention is implemented to solve the 
problems described above, and an object of the invention is 
to provide a half-duplex communication control method in which 
both devices are prevented from starting sending simultaneously 
and also previous settings of a priority etc. are unnecessary. 

Disclosure of the Invention 

This invention provides a half-duplex communication 
control method constructed so that in a half-duplex 
communication control method in which a first device and a second 
device connected to this first device by two signal lines are 
had and each of the two devices notifies the opponent device 
of a state as to whether the self device is communicable and 
half-duplex communication in one-to-one correspondence is 
conducted, the first device outputs a sending request output 
for providing notification of a state of a communication request 
from the first device to the second device as a sending request 
signal using an open collector buffer and also turns back its 
sending request output inside the first device to check a 
communicable state as a sending request input inside the first 
device and also in the case that the second device is receivable 
with respect to the sending request signal sent from the first 
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device, the second device outputs a sending permission output 
for providing notification of a communicable state from the 
second device to the first device as a sending permission signal 
using an open collector buffer and also turns back its sending 
permission output inside the second device to check a 
communicable state as a sending permission input inside the 
second device. 

Therefore, each the device is constructed so as to decide 
sending permission by an output from the opponent device, so 
that sending after checking whether the opponent device is 
receivable or not can be performed, and both the devices can 
be prevented from starting sending simultaneously. 

Also, this invention randomly determines time 
respectively varying with respect to two devices by a program 
of a microcomputer with regard to time which elapses before 
outputting another sending request output in the case of 
outputting sending request outputs simultaneously from the two 
devices . 

Therefore, the time which elapses before each the device 
again outputs the sending request output is varied in the two 
devices and thereby, a state in which the simultaneous sending 
request outputs of the two devices compete and communication 
cannot be conducted can be prevented from continuing. 

Brief Description of the Drawings 
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Fig . 1 is a block diagram showing wiring and a configuration 
of devices for conducting half-duplex communication according 
to this invention. 

Fig. 2 is a flowchart showing an operation of control 
signals at the time of normal communication according to this 
invention. 

Fig. 3 is a flowchart showing an operation of control 
signals at the time of communication competition according to 
this invention. 

Best Mode for Carrying Out the Invention 
First Embodiment 

A preferred embodiment of this invention will be described 
using the drawings. 

Fig. 1 is ablockdiagramshowingwiringandaconf iguration 
of devices for conducting half-duplex communication using a 
cable in this invention and in the same figure, a sending request 
output (REQOH) of each communication device is a signal in which 
H is outputted at the time of sending from the self device to 
the opponent device and a sending request input (REQIH) is a 
signal in which H is inputted at the time of sending from the 
opponent device to the self device or the time of sending from 
the self device to the opponent device. 

In a manner similar to the above, a sending permission 
output (ACKOH) of each the device is a signal in which H is 
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outputted at the time of permitting sending from the opponent 
device to the self device and a sending permission input (ACKIH) 
is a signal in which H is inputted at the time of permitting 
sending from the opponent device to the self device or the time 
of permitting sending from the self device to the opponent 
device. 

REQ is a signal inside a cable for making connection between 
the two communication devices, and is a signal which becomes 
L when at least either device shifts the sending request output 
to H, and is a signal for connecting signals passing through 
buffers of open collectors from the sending request outputs 
of each of the devices. When both the two devices shift the 
sending request outputs to L, an output of the buffer becomes 
Z (high impedance) but the REQ becomes H by a pull-up resistor 
inside the communication device. 

In a manner similar to the above, ACK is a signal inside 
the cable for making connection between the two communication 
devices, and is a signal which becomes L when at least either 
device shifts the sending permission output to H, and is a signal 
for connecting signals passing through buffers of open 
collectors from the sending permission outputs of each of the 
devices . When both the two devices shift the sending permission 
outputs to L, the ACK becomes H by a pull-up resistor inside 
the communication device. 

Next, an operation of the case of this embodiment will 
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be described below with reference to flowcharts of Figs. 2 and 
3. 

A sending request output and a sending permission output 
of each the device are normally L, and REQ and ACK become H 
by pull-up resistors inside the devices since outputs of buffers 
of open collectors are Z. 

In the above state, the REQ and ACK are H, so that L is 
inputted to a sending request input and a sending permission 
input by inverter buffers. 

When a communication device 1 sends to a communication 
device 2, the communication device 1 first shifts the sending 
request output to H (SI). As a result of this, REQ becomes 
L, so that H is inputted to the sending request inputs of the 
communication device 1 and the communication device 2 (S2, S100) . 

The device in which H is inputted to the sending request 
input decides whether the device is in the sending side or the 
receiving side by a state of the sending request output of the 
self device. When H has been outputted to the sending request 
output which is a state of the communication device 1 , the device 
is in a sending permission request (sending side) with respect 
to the opponent device, so that there is nothing to perform, 
but when L has been outputted to the sending request output 
which is a state of the communication device 2, the device is 
in a sending permission request (receiving side) from the 
opponent , so that H is outputted to the sending permission output 
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when the self device is receivable (S101, S102). 

The receiving side communication device outputs H to the 
sending permission output and thereby ACK becomes L, so that 
H is inputted to the sending permission inputs of the 
communication device 1 and the communication device 2 ( S3 , S103 ) . 

When H is inputted to the sending permission input, the 
sending side communication device which outputs H to the sending 
request output decides that the opponent device is receivable, 
and starts sending of data (S4). Also, the receiving side 
communication device starts receiving of data (S104). 

When the sending is completed, the communication device 
of the sending side shifts the sending request output to which 
H has been outputted toL (S5). As a result of this , REQ becomes 
H and the sending request inputs in the communication devices 
of the sending side and the receiving side become L (S6, S105) . 

In the communication device of the receiving side, the 
sending request input to which H has been inputted changes to 
L and thereby it is decided that the sending from the opponent 
device is completed (S106), and the sending permission output 
to which H has been outputted is shifted to L (S107). As a 
result of this, ACK becomes H and the sending permission inputs 
in the communication devices of the sending side and the 
receiving side become L (S7, SI 08) and the devices return to 
an initial state. 

When the sending permission input does not become H for 
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a certain time in a state in which the sending side device has 
outputted H to the sending request output, it is decided that 
the opponent device is not receivable, and the sending side 
device returns the sending request output to L once and after 
a while, an operation of a sending request is again performed. 

When H is outputted to sending request outputs 
simultaneously from both the devices (S10, S110), sending 
request inputs become H in both the devices, but since H is 
outputted to the sending request outputs, it is decided that 
the devices are in a sending permission request (sending side) , 
and H is not outputted to sending permission outputs, so that 
both the devices decide that the opponent device is not 
receivable by the operation described above, and the sending 
request outputs are returned to L (S12, SI 12) and after a while , 
an operation of a sending request is again performed (S14 , SI 14 ) . 

By directly controlling the sending request output 
through a microcomputer bus from a microcomputer, time which 
elapses before the device which has returned the sending request 
output to L again shifts the sending request output to H can 
be determined by the microcomputer. As a result of this, the 
time which elapses before each the device again outputs the 
sending request output is randomly determined by a program of 
the microcomputer and subsequently , a state in which the sending 
request outputs of the two devices compete simultaneously and 
communication cannot be conducted is prevented from continuing . 
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As described above, according to this invention, each 
the device is constructed so as to decide sending permission 
by an output from the opponent device, so that sending after 
checking whether the opponent device is receivable or not can 
be performed, and a communication error due to a start of 
simultaneous sending from both the devices can be prevented. 

Industrial Applicability 

As described above, a half-duplex communication control 
method according to this invention is suitable for use in 
communication of FA devices and so on. 
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